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RED-STAR PATROL INVESTIGATES THE COSMOS. - A NEW AND_ - p- 

OUTSTANDING i3X?ERIKEXT . 

H i g h l i g h t s  of  the  Press-Conference , h e l d  on 6 February 
i n  Moscow, under the  j o i n t  sponsorship of  t h e  USSR Foreign Min i s t ry  

and t h e  USSR Academy of Sc iences ,  and publ i shed  i n  ex tenso  i n  bo th ,  
PRAVDA and KGI-ZSOMOLISKAYA PRZVDA of  7 February 1964, 

The Press-Conference WBB opened up by the  Chairman 

of t h e  USSR Academy of Sc iences ,  Academician 14. V. KELDYSH, who 

o u t l i n e d  the  progrees  of  Sov ie t  s c i ence  and technology s i n c e  Sputn ik  1 

was launched on 4 October 1957. Afte r  t h e  i n t r o d u c t i o n ,  Chairman 

Keldgsh in t roduced  the  p r i n c i p a l  speake r s ,  : r o f  . S . N. WRNOV, Dr. K. I, 
GRINGJ-UZ and D r .  Yu. D. R a l i n i n .  

S P ~ C H  BY s. r! . VERWOV 
Member-Correspondent of t h e  

USSR Academy of  Sc. 

The f i r s t  f l i g h t s  of  s a t e l l i t e s  r e s u l t e d  i n  the  d iscovery  of 

a new, h e r e t o f o r e  unknown n a t u r a l  phenomenon - t h e  E a r t h f s  r a d i a f i o n  -_ - -  - 
b e l t s .  It became p o a i b l e  t o  a s c e r t a i n  that  the  n e a r - t e r r e s t r i a l  spaee  

has  a complex s t r u c t u r e .  It  inc ludes  two 2 9 ,  f i l l e d  w i t h  i n t e n s i v e  

fluxes of charged p a r t i c l e s ,  c a l l e d  " E a r t h t s  r a d i a t i o n  b e l t s r t .  

A t  d i s t a n c e s  from t h e  Garth exceeding by t e n  t imes t h e  dimensions 

of our p l a n e t ,  t h e r e  is an .outer r a d i a t i o n  b e l t ,  d i scovered  du r ing  t h e  
f l i g h t  of t he  t h i r d  Sovie t  s a t e l l i t e .  Even now, t h u s  f i v e  y e a r s  af t@ 

i t s  dificovery, this b e l t  still a quiz .  

/- 

Besides  the  o u t e r  r a d i a t i o n  b e l t ,  t h e r e  s t i l l  is an i n n e r  belt, 

discovered  du r ing  t h e  f l ights  of American e a t e l l i t e s .  

Immediately a f t e r  t he  d h c o v e r y  of t h e  i n n e r  r a d i a t i o n  b e l t ,  

a hypothes is  was brought f o r t h  i n  t he  USSR, and then  i n  the  U.S.A. 

on t h e  mechanism o f  t h e  i n n e r  r a d i a t i o n  b e l t  occur rence ,  
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T h i s  hypothesis  provides  a good explana t ion  f o r  t he  expe r i aen ta l  

f a c t s  about t h e  na ture  m d  t h e  energ:r spectrum of p a r t i c l e s  i n  t h e  
inne  t- b e l t  . -.LLL --.*" 

q u i t e  d i f f e r e n t  a p i c tu re  i s  observed when s tudy ing  the  o u t e r  

r a d i a t i c n  b e l t .  It may be considered as e s t a b l i s h e d  t h a t  t he  mechanism 
of  i n n e r  b e l t  occurrence cannot provide t h e  explana t ion  of t h e  e x i s t -  

ence of  t h e  o u t e r  r a d i a t i o n  b e l t .  This  w a s  shown i n  1960 dur ing  t h e  

f l i g h t s  of  Sov ie t  spaceships .  A p a r e n t l y ,  a p e c u l i a r  cosmic 
acce le ra to r "  ope ra t e s  a t  d i s t ances  from the  Ea r th  o f  thousands and t e n s  

o f  thousand k i lometers .  

A s ixu l t aneous  i n v e s t i g a t i o n  of numerous phys ica l  phenomena is 

necessary f o r  t h e  explana t ion  of t h e  na tu re  of t h e  ltcosniic accelerator1 ' .  

Thir- r e a u i r  6 t he  c r e a t i o n  of  e cosmic svsterii, c o n s i s t i n g  o f  a s e r i e s  

of  e a t e l l i t e s  conducting simultaneous measurements a t  v a r i o u s  po in te  

of t h e  space ad jacent  t o  t h e  da r th .  

The launching  of s c i e n t i f i c  s t a t i o n s - s a t e l l i t e s  "E lec t ron - l t l  
and t?31ectron-2" i s  t h e  begincinq of t h e  c r e a t i o n  of such a system. The 

i n v e s t i g a t i o n s  conducted to-da te  have a l r eady  shown t h a t  corpuscular  
s t reams,  o r i y i n a t i n g  f r o n  the  Sun, induce s t r o n g  v a r i a t i o n s  i n  t h e  o u t e r  

r a d i a t i o n  b e l t  at times when the  Ea r th  h i t s  t hese  s t r ea re .  This  co inc i -  

des with per iods  o f  geomagnetic s t o r m  and p o l a r  aurorae ,  Th i s  i m p l i e s  

t h a t  t he  llcosmic acce le ra to r "  begins t o  opera te  p r e c i s e l y  a t  t h a t  t i n e  , 
The main problem t o  be solved dur ing  f l i g h t s  o f  "Electron-lt l  

and "Zlectron-2" is t h e  s tudy  of these  r a d i a t i o n  b e l t s  and of t h e  physi- 

c a l  phenomena a s soc ia t ed  with them. 

Aboard both s a t e l l i t e s  i d e n t i c a l  i n s t rumen ta t ion  is i n s t a l l e d  

f o r  t h e  purpose of  measuring e l e c t r o n s  and protone of v a r i o u s  e n e r g i e s ,  

These measurements rmst a l l o w  t o  determine s imul taneous ly  t h e  composi- 

t i o n  of emission i n  t h e  r a d i a t i o n  b e l t s  a t  two d i f f e r e n t  p o i n t s  o f  t h e  

n e a r - t e r r e e t i r a l  space.  The i n n e r  b e l t  and t h e  n e a r e s t  t o  Ea r th  ramifi- 

c a t i o n s  of t h e  o u t e r  r p d i a t i o n  b e l t  a r e  t o  be s t u d i e d  by t fE lec t ron - l l l ,  
whi le  1tElect,ron-2" c u t s  throii$~ t h e  o s t e r  b e l t  and d r i f t s  i n  i n t e r p l a -  

n e t a r y  space beyond i t e  boundaries,  where p a r t i c l e s  from r a d i a t i o n  b e l t s  
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no longe r  e x i s t  and where the main form of r a d i a t i o n  c o n s i s t s  of cosmic 

r a y s  
The presence on both s a t e l l i t e s  of i d e n t i c a l  i n s t rumen ta t ion  w i l l  

allow t o  draw the p a t t e r n  of the  s p a t i a l  d i s p o s i t i o n  of r a d i a t i o n  b e l t s  

and c o r r e l a t e  t he  measurements obtained by va r ious  s a t e l l i t e s  at  d i f f e r e n t  

d i s t a n c e s  from the  E a r t h .  

A broad assortment  of  var ious devices  a l lows a d e t a i l e d  s tudy  

of  t h e  composition of t h e  var ious emiss ions ,  d e f i n i n g  t h e  na tu re  and 

t h e  energy spectrum o f  p a r t i c l e s  e n t e r i n g  i n t o  the coinposition of  t h e  

r a d i a t i o n  b e l t s .  
A r i c h  and d i v e r s i f i e d  i n f o r n a t i o n  a r r i v e s  from Electron-1 and -2. 

Data obta ined  to-date i n d i c a t e  t h a t  t h e  apa ra tus  ope ra t e s  norL a l l y .  

The Moscow agreement on t h e  ban of nuc lea r  experiments i n  space  

a s s u r e s  t h e  p o s e i b i l i t y  of s tudving  r a d i a t i o n  b e l t s  without  i n t e r f e r e n c e s  

from nuc lea r  explos ions  i n  space.  

- COIOENTS BY D r .  K .  I. GRINGAUZ 

I should l i k e  t o  c a l l  your a t t e i i t i o n  t o  the  r eg ion  immediately 

beyond the  r a a i a t i o n  b e l t s ,  having an unquest ionably g r e a t  geophysical  

s ig .n i f i cence ,  but  cons iderably  l e s s  s t u d i e d  than  t h e  r a d i a t i o n  b e l t s .  

Reference is made t o  t h e  zone where i n t e n s e  fluxes of e l e c t r o n s  of com- 

r a t i v e l y  low ene rg ie s  a r e  recognized, c o n s t i t u t i n g  t h e  so -ca l l ed  outer -  

most r a d i a t i o n  b e l t  of charged p a r t i c l e s .  

The r e s u l t s  of measurements of c u r r e n t s ,  measured i n  charged 

p a r t i c l e s  t r a p s  on t h e  first Sovie t  Moon probes i n  1959, have shown 

t h a t  upon l e a v i n g  t h e  o u t e r  r a d i a t i o n  b e l t s ,  r o c k e t s  began t o  reg is te r  
by means of t h e  t r a p s  e l e c t r o n  f luxes  w i t h  e n e r g i e s  from 200 ev t o  l0-c 
2O(lev., exceeding by no l e s s  than t e n  t imes the  e l e c t r o n  f l u x e s  i n  t h e  
o u t e r  b e l t .  

I n  the  subsequent i n v e s t i g a t i o n s  of t h e  zone t o  which i t  is 
referred,  s t u d i e s  were extended with t h e  a id  of rocke t6  and s a t e l l i t e s  

i n  t h e  USSR as w e l l  a8 i n  t he  USA. Magnetic measurements have shown 

t h a t  t h e  maynetic f i e l d  i n  the  region of t he  outermost r a d i a t i o n  b e l t  
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v a r i e s  cont inuously i n  magnitude a6 w e l l  as i n  d i r e c t i o n .  This  is 

evidence of t h e  f a c t  t h a t  the  e l e c t r o n s  i n  t h i s  zone are not t rapped  

by the  E a r t h l s  magnetic f i e l d ,  s i n c e  the magnetic t r a p  of  charged 

p a r t i c l e s  cannot e x i s t  t he re .  Apparently,  e l e c t r o n  f l u x e s  of t h e  outer -  

most b e l t  are capable of a s t r o n g  e f f e c t  on t h e  upper atmosphere, h i t t i n g  

i t  a t  high l a t i t u d e s .  

Is t h e  outermost b e l t  o f  charged p a r t i c l e s  f u l l y  c losed ,  i. e. 

does i t  e x i s t s  i n  a d i r e c t i o n  oppos i te  t o  t h a t  Earth-Sun? Such a 

ques t ion  arises n a t u r a l l y ,  i f  one starts from the  assumption of t h e  

o r i g i n  of t h e  outermost b e l t  from s o l a r  plasma f l u x e s .  

Although t h e  combination of  t h e  h e r e t o f o r e  conducted experiments 

does not  a l low a d e f i n i t e  answer t o  t h a t  ques t ion ,  i t  neve r the l e s s  pro- 

vides t h e  b a s i s  t o  assume t h a t  t h e  b e l t  is t o t a l l y  c losed.  The results 
of measurements, provided by t h e  measurements aboard the  "Mars-ltt - probe 

s9eak; i n  p a r t i c u l a r ,  i n  favor of such an assumption. 

Meesurements c a r r i e d  out  on 1tElectron-211 must s u b s t a n t i a l l y  
complete t h e  c u r r e n t l y  a v a i l a b l e  informat ions  on t h e  o u t e r  b e l t  of 
charged p a r t i c l e s .  

COM"3NTS BY D r .  YU. D . K X L I N I N  

Among t h e  s c i e n t i f i c  appara tus  i n s t a l l e d  aboard r1Electron-2rt 

are  two nagnetometers,  with the h e l p  of which i n v e s t i g a t i o n s  of  t h e  

E a r t h ' s  magnetic f i e l d  and o u t e r  r a d i a t i o n  b e l t  are conducted. By t h e i r  

i n s t a l l a t i o n  and t h e i r  t echn ica l  c a p a b i l i t i e s  t h e s e  magnetometers are 
analogus t o  those  used e a r l i e r  on t h e  first and second S o v i e t  cosmic 

rockets, bu t  they  al low magnetic f i e l d  measurements wi th  much h i g h e r  

p r e c i s i o n  t h a n  could be done formerly. 
The 11Electron-2tt probe is eslnecial ly  designed f o r  t h e  s t u d y  of  

t h e  o u t e r  r a d i a t i o n  b e l t  and it  has  been c a l c u l a t e d  for a prolonged 

opera t ion .  
We hope t o  o b t a i n  ma te r i a l  f o r  t he  c l a r i f i c a t i o n  of t h e  ques t ion  
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as what happens with the  o u t e r  r a d i a t i o n  zone dur ing  t h e  time o f  geo- 
magnetic storms. S c i e n t i s t s  es t imated  to-date  t h a t  a geomagnetic s t o r m  

is a pe r iod ,  when the  E a r t h  wi th  i ts  magnetic f i e l d  is h i t  by a flux 

of solar corpusc le s  -.. e l e c t r o n s  and i o n s ,  

Electron-2 w i l l  a l l o w  the c l a r i f i c a t i o n  of  t he  behavior  of 

t h e  magnetosphere boundary i n  t ime,  and i n  p a r t i c u l a r ,  whether or no t  
t h i s  boundary comes c l o s e r  t o  Ea r th  du r ing  the  s to rms ,  as is assumed, 

and what is t h e  range of  i ts o s c i l l a t i o n s  i n  space .  
We m u s t  still  pause a t  one ques t ion .  According t o  t h e  agreement 

concluded between the  USSR Academy o f  Sc iences  and t h e  Nat iona l  AeronauticE 

and Space Adminis t ra t ion  of  the USA on t h e  peace fu l  use of cosmic space ,  

a world magnetic survey  i s  scheduled f o r  1965 w i t h  t h e  a id  of  E a r t h ' s  
a r t i f i c i a l  s a t e l l i t e s  . Observations aboard 11Electron-21* c o n s t i t u t e  t h e  

first such experiment,  designed t o  s tudy  t h e  v a r i a t i o n  of  t h e  magnetic 

f i e l d  of  t h e  o u t e r  r a d i a t i o n  zone with t h e  view of account ing  for t h e  

r e g u l a r i t y  of  such  v a r i a t i o n s  dur ing  t h e  f u t u r e  world magnetic survey.  
Data obtained now a r e  bei:.g processed and t h e  r e s u l t s  w i l l  be 

expounded i n  s c i e n t i f i c  papers.  

1 * *  
Answering ques t ions  f rom COrreSpOndent6, M. V. Keldydh s t a t e d  

t h a t  more than  two s a t e l l i t e s  can be put  i n  o r b i t  w i t h  the  a i d  of a 

s i n g l e  rocke t .  Obviously, s a i d  he ,  t he  g r e a t e r  the  number o f  s a t e l l i t e s  

w i t h  d i f f e r e n t  o r b i t s ,  t he  more i t  is t e c h n i c a l l y  complicated,  But it 
is a * , t a i n a b l e ,  and can be m a t e r i a l i z e d ,  should  t h e  need arise. 

I n  connect ion w i t h  t he  f a c t ,  t h a t  on February 5 t h  "Electron-2" 

will be dur ing  s e v e r a l  days ou t s ide  the  f i e l d  of obse rva t ions  o f  S o v i e t  

. s t a t i o n s ,  t he  ques t ion  a rose  as t o  whether i t  would be p o s s i b l e  t o  

organize  coopera t ion  with fo re ign  s t a t i o n s .  M. V. Heldysh poin ted  o u t  
t h a t  hhere is no such requirement i n s o f a r  88 S o v i e t  s c i e n t i s t s  are  

concerned, as memory device8 a re  i n s t a l l e d  aboard Electron-2,  a l lowing  

t o  memorize the  in fo rma t ion ,  and y i e l d  i t  when t h e  s a t e l l i t e  r e t u r n s  

w i t h i n  t h e  range of Sov ie t  s c i e n t i f i c  s t a t i o n s .  
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If any f o r e i g n  s t a t i o n s ,  pursued the  P r e s i d e n t ,  exp res s  t h e  

d e s i r e  t o  p i ck  up informat ion ,  we may cons ide r  t h e s e  ques t ions .  

Academician Keldysh poin ted  o u t ,  t h a t  one of  t h e  o b j e c t s  of 
launching  of  t h a t  system c o n s i s t s  i n  s tudy ing  r a d i a t i o n  at g r e a t  h e i g h t  

and i n  de te rmining  what has t o  be done t o  p r o t e c t  men i n  f u t u r e  f l i g h t s .  

He noted,  t h a t  a f t e r  American explos ions ,  c a r r i e d  ou t  a t  g r e a t  h e i g h t s ,  

t h e r e  w a s  an i n c r e a s e  i n  r a d i a t i o n  i n  space  which caused a s e r i o u s  worry 

t o  S o v i e t  s c i e n t i s t s ,  The P res iden t  emphasized t h a t  at such  h e i g h t s ,  t h e  

r a d i a t i o n  is p a r t i c u l a r l y  s o l i d l y  r e t a i n e d .  

Answering t h e  ques t ion  of  t h e  d u r a t i o n  of  t h e  c u r r e n t  f l i g h t  

of  "Electron" probes,  the  s c i e n t i s t s  s t a t e d  t h a t  b a l l i s t i c a l l y ,  t h e s e  

s t a t i o n s  w i l l  f l y  numerous years .  But we a r e  not  now i n  t h e  p o s i t i o n  

t o  s a y  how l o n g  t h e  c o m u n i c a t i o n s  w i l l  l a s t ,  f o r  i t  is n o t  known what 

e f f e c t  w i l l  be exe r t ed  upon the  appa ra tus  wi th in  t h e  r a d i a t i o n  b e l t s .  

The Academician reminded t h e  audience,  t h a t  a f t e r  American exp los ions  

i n  space ,  s o l a r  b a t t e r i e s  of s e v e r a l  s a t e l l i t e s ,  and "Tels ta r"  i n  p a r t i -  

c u l a r  went dead, 

E. V. Keldysh noted i n  one of  h i s  answers,  t h a t  "we a r e  i n  a 
p o s i t i o n  t o  launch  a l i v i n g  being t o  any h e i g h t ,  i n  p r i n c i p l e , ,  b u t  such 

an experiment r e q u i r e s  a h igh  degree of  r e l i a b i l i t y 1 ' .  

One of t he  ques t ions  touched upon t h e  s t a t e  o f  p e r s p e c t i v e s  

of  c o l l a b o r a t i o n  between S o v i e t  a n d  American s c i e n t i s t s  i n  t h e  f i e l d  

of  space  mastering. 

Academician A. A. Blagonravov, p re sen t  a t  t h e  press-conference,  

said : 

As is w e l l  known, American s a t e l l i t e  1?Echo-2", c u r r e n t l y  i n  o rb i t ,  

ie observed with t h e  h e l p  of o p t i c a l  i n s t rumen t s  i n  t h e  S o v i e t  Union, 

and all t h e  data on the  results of  t h e s e  observa t ion6  are immediately 

forwarded t o  t h e  United S t a t e s .  

On 2 1  Feoruary we s h a l l  begin  the  r e c e p t i o n  o f  r a d i o s i g n a l s  

w i t h  t h e  a i d  of the  Eng l i sh  s t a t i o n  I ' Jodre l l  Bank", which a r e  t r a n s m i t t e d  

by way of r e f l e c t i o n  from t h a t  s a t e l l i t e .  
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I t h i n k ,  s a i d  t h e  s c i e n t i s t ,  t h a t  t h e  more t h e r e  is mutual under- 

s t a n d i n g ,  the  b e t t e r  will all fhe o b s t a c l e s  t o  t c e  broad development of 
coopera t ion  be removed, and i t  w i l l  develop more and more. Unfo r tuna te ly ,  
t h e r e  still  c u r r e n t l y  a r e  c e r t a i n  d i f f i c u l t i e s ,  for example, t he  l a c k  

of a f u l l  accord concerning l e g a l  ques t ions  i n  space.  L e t  us hope, t h a t  

t h e s e  o b s t a c l e s  w i l l  be removed s tep-by-step,  

T r a n s l a t e d  by ANTIRE L .  BRIC'dART 

under Cont rac t  N o  . NAS=5-2078 
13 February 1964. 
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